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Item Information and Scoring Guide Reference Sheet

The following pages are designed to assist you in understanding how Maine Educational 
Assessment (MEA) items are scored. These pages contain the text for each item 
accompanied by the following information.

• MC#:  the multiple-choice item position

• Key: the letter of the correct answer for the multiple-choice item

• Learning Results: the content standard, followed by the performance indicator, that the  
  item measured

• CR#: the constructed-response item position

• Learning Results: the content standard, followed by the performance indicator, that the  
  item measured

• Constructed-Response Scoring Guide: the four-point description used to determine
  the score

• Training Notes: in-depth descriptions or particular information used to determine the 
  score
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MAINE 2002–2003

Science and Technology Grade 11

The table below shows the quantities of released items for each item type. Item information for all 
item types and scoring information (guides and train ing notes) for all constructed-response items 
follow.

QUANTITIES OF ITEMS BY TYPE

 MC CR

 24 6 
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Items with Keys, Learning Results, Scoring Guides,
Training Notes, and Student Responses
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MC#: 1
Key: C
Learning Results: M-2
Implications of Science and Technology
M    Students will understand the historical, social, economic, environmental, and ethical implications of science 

and technology.  Students will be able to
2         demonstrate the importance of resource management, controlling environmental impacts, and maintaining 

natural ecosystems.

1.    Which product would likely cause the 
most environmental problems if placed 
in a landfi ll?

A.   newspaper

B.   aluminum can

C.   battery

D.   plastic container
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MC#: 2
Key: A
Learning Results: H-2
Energy
H    Students will understand concepts of energy.  Students will be able to
2         examine and describe how light is refl ected and refracted (defl ected) by mirrors and lenses.

2.    Lenses such as those in telescopes and 
microscopes depend on which property of 
light?

A.   refraction

B.   diffraction

C.   interference

D.   polarization
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MC#: 3
Key: D
Learning Results: E-1
Structure of Matter
E     Students will understand the structure of matter and the changes it can undergo.  Students will be able to
1         trace the development of models of the atom to the present and describe how each model refl ects the

scientifi c understanding of its time.

3.    In today’s atomic models, what accounts 
for most of the volume of an atom?

A.   electrons

B.   protons

C.   neutrons

D.   empty space
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MC#: 4
Key: B
Learning Results: B-1
Ecology
B     Students will understand how living things depend on one another and on non-living aspects of the 

environment.  Students will be able to
1         illustrate the cycles of matter in the environment and explain their interrelationships.

4.    The nitrogen cycle is important to all 
living things because nitrogen is found 
in which molecules?

A.   saturated fats

B.   nucleic acids

C.   starches

D.   sugars
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MC#: 5
Key: B
Learning Results: D-6
Continuity and Change
D    Students will understand the basis for all life and that all living things change over time.  Students will be 

able to
6         analyze a theory scientists use to explain the origin of life.

5.    Scientists think that life on Earth began 
with one-celled organisms when Earth’s 
atmosphere consisted of some or all of 
the following gases: methane, ammonia, 
water vapor, hydrogen, carbon monoxide, 
carbon dioxide, and nitrogen. Which must 
have been a characteristic of these 
organisms?

A.   cells that had a defi nite nucleus, but 
very few other cell structures

B.   cells that carried out respiration 
without oxygen

C.   cells that used sugars as the genetic 
code instead of DNA

D.   cells that carried out photosynthesis 
without light
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MC#: 6
Key: D
Learning Results: G-1
The Universe
G    Students will gain knowledge about the universe and how humans have learned about it, and about the 

principles upon which it operates.  Students will be able to
1         describe how scientists gather data about the universe.

6.    What do scientists assume to be generally 
true when they gather and interpret data 
about stars other than the Sun?

A.   All stars are the same size as the 
Sun.

B.   All stars are the same distance from 
Earth.

C.   All stars are the same temperature as 
the Sun.

D.   All stars are composed of elements 
found on Earth.
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MC#: 7
Key: A
Learning Results: L-4
Communication
L     Students will communicate effectively in the application of science and technology.  Students will be able to
4         employ graphs, tables, and maps in making arguments and drawing conclusions.

In the human body, the enzyme pepsin helps break down proteins to amino acids. Pepsin is 
most effective around 37°C. A student plans to conduct an experiment by placing the same 
amount of pepsin in beakers containing a protein solution that is at various temperatures 
ranging from 10°C to 50°C.

7.    Which graph best illustrates the expected results for this investigation?

A.

B.   

C.   

D.   
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MC#: 8
Key: C
Learning Results: G-1
The Universe
G    Students will gain knowledge about the universe and how humans have learned about it, and about the 

principles upon which it operates.  Students will be able to
1         describe how scientists gather data about the universe.

8.    In long-exposure photographs taken 
at night, the stars appear as curved 
lines rather than as single points. This 
observation is evidence that

A.   the stars orbit our galaxy.

B.   the stars are moving away from our 
galaxy.

C.   Earth rotates on its axis.

D.   Earth revolves around the Sun.
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MC#: 9
Key: C
Learning Results: K-1
Scientifi c Reasoning
K     Students will learn to formulate and justify ideas and to make informed decisions.  Students will be able to
1         judge the accuracy of alternative explanations by identifying the evidence necessary to support them.

Two Theories of How 
the Moon Was Formed

1.   The “great impact” theory suggests 
that a celestial body hit Earth’s 
surface. Molten material then fl ew 
off into space, was caught by Earth’s 
gravity, and formed the Moon.

2.    The “capture” theory suggests that 
a passing body was captured by 
Earth’s gravity. This body then began 
to orbit Earth as its moon.

9.    Which piece of scientifi c evidence best 
supports the “great impact” theory?

A.   The Moon’s orbit is not directly above 
Earth’s equator.

B.   Newton’s law of universal gravitation 
explains the Moon’s orbit.

C.   The Moon’s composition is similar to 
that of Earth’s outer layer.

D.   The same side of the Moon always 
faces Earth.
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MC#: 10
Key: B
Learning Results: L-4
Communication
L     Students will communicate effectively in the application of science and technology.  Students will be able to
4         employ graphs, tables, and maps in making arguments and drawing conclusions.

      The graph below shows the effi ciency of a small motor as it lifts washers a distance of 
2 meters.

10.  Which statement is best supported by the graph?

A.   The motor’s effi ciency when lifting 8 washers is greater than when lifting 
5 washers.

B.   The motor’s effi ciency when lifting 3 washers is about the same as when lifting 
7 washers.

C.   The motor’s effi ciency increases as more washers are lifted.

D.   The motor’s effi ciency is not related to the number of washers lifted.
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MC#: 11
Key: C
Learning Results: B-2
Ecology
B     Students will understand how living things depend on one another and on non-living aspects of the 

environment.  Students will be able to
2         compare the processes of photosynthesis and respiration, and describe the factors that affect them.

11.  Which would most likely decrease the 
rate of photosynthesis?

A.   an increase in the amount of water

B.   an increase in the amount of light

C.   a decrease in the amount of carbon 
dioxide

D.   a decrease in the amount of 
oxygen
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MC#: 12
Key: D
Learning Results: E-3
Structure of Matter
E     Students will understand the structure of matter and the changes it can undergo.  Students will be able to
3         describe the characteristics and behavior of acids and bases.

12.  What is produced when an acid reacts with
a base?

A.   nitrogen and hydrogen

B.   carbon and hydrogen

C.   a sugar and water

D.   a salt and water
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MC#: 13
Key: A
Learning Results: K-1
Scientifi c Reasoning
K     Students will learn to formulate and justify ideas and to make informed decisions.  Students will be able to
1         judge the accuracy of alternative explanations by identifying the evidence necessary to support them.

There are various hypotheses as 
to why dinosaurs became extinct. 
The meteorite hypothesis links the 
extinction to a meteorite colliding with 
Earth. The volcanic activity hypothesis 
associates the extinction with an 
increase in volcanic eruptions.

13.  The discovery of a large crater (several 
miles across) that formed on Earth 
65 million years ago could be used 
as evidence to support which of these 
hypotheses?

A.   only the meteorite hypothesis

B.   only the volcanic hypothesis

C.   both hypotheses

D.   neither hypothesis
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MC#: 14
Key: D
Learning Results: C-3
Cells
C    Students will understand that cells are the basic units of life.  Students will be able to
3         discuss the function of the important “molecules of life”—proteins (including enzymes and hormones),

carbohydrates, lipids, and nucleic acids.

14.  Which type of molecule is important in 
forming the strong, elastic fi bers found 
in muscles?

A.   fats

B.   sugars

C.   starches

D.   proteins
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MC#: 15
Key: A
Learning Results: H-8
Energy
H    Students will understand concepts of energy.  Students will be able to
8         compare and contrast how conductors, semiconductors, and superconductors work and describe their 

present and potential uses.

15.  Which of the following is the primary 
element used in semiconductors?

A.   silicon

B.   hydrogen

C.   nickel

D.   potassium
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MC#: 16
Key: B
Learning Results: L-4
Communication
L     Students will communicate effectively in the application of science and technology.  Students will be able to
4         employ graphs, tables, and maps in making arguments and drawing conclusions.

16.  The half-life of a radioactive isotope is 
the time it takes for half of the isotope 
to decay. About how long is the half-life 
of the radioactive isotope that yielded the 
data shown in the graph?

A.  5 minutes

B.  10 minutes

C.  15 minutes

D.  25 minutes
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MC#: 17
Key: A
Learning Results: K-3
Scientifi c Reasoning
K     Students will learn to formulate and justify ideas and to make informed decisions.  Students will be able to
3         develop generalizations based on observations.

17.  Which generalization is best supported by the information in the table?

A.   As the pollution of a river increases, less oxygen is dissolved in the water.

B.   As the temperature of a river increases, more oxygen is found in the water.

C.   Pollution of a river has only a small impact on the types of animals found in the 
water.

D.   Pollution of a river causes the temperature of the water to increase.
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MC#: 18
Key: C
Learning Results: D-2
Continuity and Change
D    Students will understand the basis for all life and that all living things change over time.  Students will be 

able to
2         describe why the offspring of sexually reproducing species have different survival rates than those of 

asexually reproducing species under a variety of conditions.  Describe the advantages and disadvantages 
of each. 

18.  Which process causes variation among 
the organisms within a species?

A.   binary fi ssion

B.   polyp formation

C.   sexual reproduction

D.   asexual reproduction
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MC#: 19
Key: D
Learning Results: F-1
The Earth
F     Students will gain knowledge about the earth and the processes that change it.  Students will be able to
1         describe how air pressure, temperature, and moisture interact to cause changes in the weather.

19.  Which of the following produces wind?

A.   the movement of Earth through 
space

B.   the Moon’s gravitational pull

C.   the buildup of opposite electric 
charges in the atmosphere

D.   the uneven heating of the 
atmosphere
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MC#: 20
Key: B
Learning Results: F-1
The Earth
F     Students will gain knowledge about the earth and the processes that change it.  Students will be able to
1         describe how air pressure, temperature, and moisture interact to cause changes in the weather.

20.  It snows a lot in the upper elevations 
of Washington, Oregon, and Utah. 
Which type of air mass causes this 
condition?

A.   cold and dry

B.   cold and humid

C.   warm and humid

D.   warm and dry
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CR#: 21
Learning Results: M-6
Implications of Science and Technology
M    Students will understand the historical, social, economic, environmental, and ethical implications of science 

and technology.  Students will be able to
6         research issues that illustrate the effects of technological imbalances and suggest some solutions.

21.  Various diseases (such as polio, measles, and tuberculosis) occur today at a much lower 
rate in the United States than in the past. However, these same diseases still occur at 
a high rate in some countries.

a.   Discuss two technological imbalances that cause this difference in disease rate.

b.   Explain two ways that the high disease rate in some countries could be lowered.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4
Response demonstrates a thorough understanding of the effects of technological imbalances.  
Response completely discusses two technological imbalances that cause differences in disease 
rate and two ways the disease rate could be lowered.

3
Response demonstrates a general understanding of the effects of technological imbalances.  
Response broadly discusses technological imbalances that cause differences in disease rate 
and how the disease rate could be lowered.  Response contains minor errors or omissions.

2
Response demonstrates a simplistic understanding of the effects of technological imbalances.  
Response partially discusses technological imbalances that cause differences in disease rate 
and/or ways the disease rate could be lowered.  Response contains major errors or omissions.

1
Response demonstrates little understanding of the effects of technological imbalances.  
Response discusses a technological imbalance that causes differences in disease rate or a way 
the disease rate could be lowered.  Response is minimal.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.
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Training Notes for Constructed-Response #21

a.  As a starting point, try to assign 1 point for each technological imbalance discussed (maximum of 2 
 points).  Technological imbalances may be in sanitation, hygiene, vaccines, antibiotics, and exposure to 
 environmental conditions including exposure to the disease-causing organisms.  Simply listing two of these 
 is only worth 1 point.

b.  As a starting point, try to assign 1 point for explaining each solution to the high disease rate (maximum of 
 2 points).  Solutions might be education, prevention by avoidance, getting vaccinated, ways of decreasing 
 the population of the disease-causing organism, exporting technology from the United States, improving 
 sanitation and hygiene, etc.  Simply listing two of these is only worth 1 point.

Note: For part a, population or economic differences are not acceptable answers by themselves—they must be 
tied to some technological imbalance.
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Student Responses for Constructed-Response #21 for Score Points 4, 3, 2, and 1

  21.
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  21.
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  21.
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  21.
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  21.

  21.
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  21.

  21.
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CR#: 22
Learning Results: I-1
Motion
I      Students will understand the motion of objects and how forces can change that motion.  Students will be 

able to
1         use mathematics to describe the law of conservation of momentum.

 An object’s momentum is mathematically defi ned as the product of its mass and its 
velocity.

 momentum = mass × velocity

or

p = mv

 Momentum is a vector quantity; that is, to fully describe momentum you must give a 
number with appropriate units of measure and a direction. When determining the total 
momentum of colliding objects, the direction of the objects must be taken into account.

22.  These two spherical objects are about to collide as they travel along a straight line. A 
positive sign is used to represent one direction along the line and a negative sign is 
used to indicate the opposite direction along the line.

a.   What is the momentum of object A before the collision?

b.   What is the total momentum of the two objects before the collision?

c.   If the total momentum is conserved, how will the total momentum after the collision 
compare to the total momentum before the collision?

+ –
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4

Student demonstrates thorough ability to use mathematics to describe the law of conservation 
of momentum.  Response includes the momentum of object A before the collision, the total 
momentum before the collision, and the total momentum after the collision.  Response contains 
no errors.

3
Response demonstrates broad ability to use mathematics to describe the law of conservation of 
momentum.  Response contains one error.

2
Response demonstrates limited ability to use mathematics to describe the law of conservation of 
momentum.  Response contains two errors.

1
Response demonstrates minimal ability to use mathematics to describe the law of conservation 
of momentum.  Response contains three errors.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.

Training Notes for Constructed-Response #22

Score this item completely by points as follows:

 1 point for the correct number and direction in part a.

 1 point for the correct number and direction in part b.

 1 point for the correct answer for part c.

 1 point for the correct units (i.e., kg m/s or kg-m/s or Ns or N-s) used in all parts.

Note: A kilogram meter per second (kg m/s) is the same as a newton second (Ns).

Part a:

+8 kg m/s  or  8 kg m/s

Part b:

–7 kg m/s

Part c:

The total momentum after would be the same as the total momentum before, or

–7 kg m/s  or

whatever the student wrote for part b is also written for part c.
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Student Responses for Constructed-Response #22 for Score Points 4, 3, 2, and 1

  22.

  22.
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  22.

  22.
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  22.

  22.
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  22.

  22.
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CR#: 23
Learning Results: E-4
Structure of Matter
E     Students will understand the structure of matter and the changes it can undergo.  Students will be able to
4         describe an application of the Law of Conservation of Matter.

23.  A student places a container of vinegar into a resealable plastic bag with some baking 
soda. The bag is then sealed. The student determines the mass of the sealed system, 
and then the vinegar is allowed to mix with the baking soda.

a.   Describe what will happen when the mixing occurs.

b.   How will the mass of the system after the reaction is complete compare with the 
initial mass of the system? Explain your answer.
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Training Notes for Constructed-Response #23

CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4 Response earns 4 points.

3 Response earns 3 points.

2 Response earns 2 points.

1 Response earns 1 point.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.

2 points for each part

a.  A chemical reaction will occur.  The vinegar and baking soda will react and give off gas.  Evidence of this 
 chemical reaction is the foaming and fizzing that occur.  The sealed baggie will expand.

Notes:  1.  The specific gas (carbon dioxide) does not need to be given.  Therefore, a score should not be 
    lowered if the response incorrectly identifies the gas (for example, calls it nitrogen).

   2.  A score should not be lowered if a response refers to a phase change (solid to gas), 
    although strictly speaking this is incorrect.

b.  Mass remains unchanged (the mass after the reaction will be the same as the mass before the reaction).  

 Mass remains constant because system is closed.
 OR 
 Mass is conserved in chemical reactions (conservation of mass).

Notes:  1.  Also accept for full credit an answer that claims some of the gas will get out of the bag and thus 
    the mass will be less.

   2.  A common misconception is that the mass will become greater because of the gas being 
    created (volume changes are incorrectly viewed as an increase in mass).
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Student Responses for Constructed-Response #23 for Score Points 4, 3, 2, and 1

  23.
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  23.
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  23.

  23.
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  23.

  23.
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  23.

  23.
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CR#: 24
Learning Results: L-1
Communication
L     Students will communicate effectively in the application of science and technology.  Students will be able to
1         analyze research or other literature for accuracy in the design and fi ndings of experiments.

24.  In 1953, Stanley Miller and Harold Urey replicated conditions believed to have existed 
before life appeared on Earth. In a sealed glass container, methane, ammonia, water, 
and hydrogen were combined. This combination was exposed to heat and electric sparks. 
After one week, amino acids were found in the container.

a.   Discuss in detail how the results of this experiment support scientifi c theories on the 
origin of life on Earth.

b.   Discuss in detail the limitations of this experiment in explaining how life arose on 
Earth.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4
Response discusses in detail how the experiment supports scientific origin of life theories and 
the limitations of the experiment. Response contains no errors.

3
Response discusses in detail how the experiment supports scientific origin of life theories and 
the limitations of the experiment. Response contains minor errors or lacks some detail.

2

Response discusses in detail how the experiment supports scientific origin of life theories.
OR
Response discusses in detail the limitations of the experiment.
OR
Response discusses how the experiment supports scientific origin of life theories and the 
limitations of the experiment. Response contains errors or lacks detail.

1
Response discusses how the experiment supports scientific origin of life theories or the 
limitations of the experiment. Response is minimal, contains errors, or lacks detail.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.
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Training Notes for Constructed-Response #24

a. Support—Need at least 2 or 1 in great detail.

  • Organic molecules necessary for life were produced by the experiment.

  • Molecules necessary for life were produced from the inorganic molecules and simple 
   organic molecules.

  • Amino acids are found in proteins, which all living things contain.

  • All living things contain the specific molecules produced by the experiments.

  • In order for life to arise, these molecules would need to be present.

b. Limitations—Need at least 2.

  • The experiment did not actually produce life.

  • The experiment did not produce all of the molecules necessary for life, only some of them.

  • Does not prove life arose this way, only that it might have.

  • Only one experiment, needs to be replicated.

  • The conditions on Earth may have been different than what was used in this experiment.

Misconception: Most primitive organisms were viruses. Saying first amino acids became viruses is untrue.
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Student Responses for Constructed-Response #24 for Score Points 4, 3, 2, and 1

  24.
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  24.
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  24.
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  24.
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  24.

  24.
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  24.

  24.
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MC#: 25
Key: C
Learning Results: M-3
Implications of Science and Technology
M    Students will understand the historical, social, economic, environmental, and ethical implications of science 

and technology.  Students will be able to
3         evaluate the ethical use or introduction of new scientifi c or technological developments.

25.  Which device was necessary for the 
Industrial Revolution?

A.   microscope

B.   telescope

C.   steam engine

D.   navigational compass
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MC#: 26
Key: D
Learning Results: H-3
Energy
H    Students will understand concepts of energy.  Students will be able to
3         explain or demonstrate how sound waves travel.

26.  Sound travels through the air by 

A.   mutual gravitational attraction between 
molecules.

B.   repulsion between electrically charged 
molecules.

C.   random motion of molecules.

D.   regular vibration of molecules. 



B-57

 MEA RELEASED ITEMS – MARCH 2003 ASSESSMENT – GRADE 11

MC#: 27
Key: A
Learning Results: I-5
Motion
I      Students will understand the motion of objects and how forces can change that motion.  Students will be 

able to
5         explain the relationship between temperature, heat, and molecular motion.

27.  Which will increase as a material is heated 
and a change in temperature occurs?

A.   the kinetic energy of its molecules

B.   the potential energy of its molecules

C.   the charge of its molecules

D.   the mass of its molecules
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MC#: 28
Key: B
Learning Results: G-2
The Universe
G    Students will gain knowledge about the universe and how humans have learned about it, and about the 

principles upon which it operates.  Students will be able to
2         research current explanations for phenomena such as black holes and quasars.

28.  Objects in space known as quasars are 
observed moving away from Earth. Which 
statement explains this observation?

A.   The universe is very big.

B.   The universe is expanding.

C.   Earth revolves around the Sun.

D.   Earth rotates on its axis.
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CR#: 40
Learning Results: A-3
Classifying Life Forms
A     Students will understand that there are similarities within the diversity of all living things.  Students will be 

able to
3         analyze the basic characteristics of living things, including their need for food, water, and gases and the 

ability to reproduce.

40.  All living things have certain characteristics in common. Identify four of these characteristics 
and describe a way in which the amoeba and the tree differ with respect to each 
characteristic.

Tree

Microscope slide

Amoeba
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Training Notes for Constructed-Response #40

CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4
Student demonstrates thorough understanding of the basic characteristics of living things.  
Response includes four characteristics of living things and describes a way the amoeba and the 
tree differ with respect to each characteristic.  Response contains no errors.

3

Student demonstrates general understanding of the basic characteristics of living things.  
Response includes at least three characteristics of living things and describes a way the 
amoeba and the tree differ with respect to each characteristic.  Response contains minor errors 
or omissions.

2

Student demonstrates limited understanding of the basic characteristics of living things.  
Response includes at least two characteristics of living things and partially describes a way the 
amoeba and the tree differ with respect to the characteristics.  Response contains major errors 
or omissions.

1

Student demonstrates little understanding of the basic characteristics of living things.  Response 
includes a characteristic of living things and minimally describes a way the amoeba and the tree 
differ with respect to the characteristics.  OR
Response simply lists three or four characteristics of living things.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.

1. composed of cells—amoeba is single cell with no chloroplasts or cell wall, while tree is multicellular [more 
 specialized cells] with chloroplasts and cell walls

2. grow and develop—amoeba grows only a small amount, while tree grows very large; amoeba cells don’t 
 differentiate, while tree cells do differentiate

3. reproduce—amoeba asexual (fission), while tree sexual (seeds)

4. need food—amoeba relies on other organisms for getting sugar, while tree makes its own sugar

5. need water—amoeba takes in water through any part of its cell membrane, while tree takes in water 
 through its roots

6. response to stimuli/movement—amoeba can move across a surface, while tree is relatively stationary

7. ability to repair itself/adapt—an amoeba is somewhat limited since it is a single cell, but tree can still live
 if a branch is broken

8. use of gases—the amoeba cannot use carbon dioxide, but the tree uses carbon dioxide to make sugar

9. needs nourishment—amoeba directly ingests food, tree produces its nourishment through photosynthesis

10. excretes waste products—amoeba has direct elimination through cell membrane, tree releases O
2
 

 through stomata

11. have a life cycle and die—the amoeba has a short life cycle; the tree has a longer life cycle of many seasons

Special Note to Scorers: A response that simply lists four characteristics is only worth one point, not two points 
as we usually do. The reason is that a list could be generated by elementary school students—a list is not at the 
level of “analyze” stated in the high school performance level indicator 5.1.63.
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Student Responses for Constructed-Response #40 for Score Points 4, 3, 2, and 1

  40.
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  40.
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  40.

  40.
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  40.

  40.
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  40.

  40.
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CR#: 41
Learning Results: J-2
Inquiry and Problem Solving
J     Students will apply inquiry and problem-solving approaches in science and technology.  Students will be 

able to
2         verify, evaluate, and use results in a purposeful way.  This includes analyzing and interpreting data, 

making predictions based on observed patterns, testing solutions against the original problem conditions,
and formulating additional questions.

41.  The theory of plate tectonics states that the continents move as part of crustal plates. 
Based on this statement, make three predictions of how Earth will look different in 
50 million years and give a scientifi c explanation for each of your predictions.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4
Response demonstrates a thorough ability to make predictions about how Earth will change.  
Response includes three plausible predictions with a detailed scientific explanation for each.

3
Response demonstrates a general ability to make predictions about how Earth will change.  
Response includes two or three plausible predictions with scientific explanations.  Response 
lacks some detail or contains minor errors.

2
Response demonstrates a limited ability to make predictions about how Earth will change.  
Response includes plausible predictions with partial scientific explanations or simply lists three 
plausible predictions.  Response contains errors or fails to address some aspects.

1
Response demonstrates little ability to make predictions about how Earth will change.  
Response is minimal, but includes a plausible prediction.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.
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Training Notes for Constructed-Response #41

Possible Predictions:

 Continents will be different shapes, sizes, and in different locations.

 Atlantic Ocean will be larger.

 A new sea floor will be created.

 Himalayas and Alps mountain ranges will be higher.

 Africa will split along the Great Rift Valley and form a new sea.

 Africa will move into Europe (reducing the Mediterranean Sea).

 California will detach and move northward.

Note: More general predictions may also be acceptable.

Possible Explanations:

 Explanations will likely be in terms of the plates that the continents ride on. The explanations 
 should be scientific and plausible, although they do not need to match what a scientist would 
 claim.

 Explanation may include references to asthenosphere, convection cycle, sliding, and diverging/
 converging boundaries.

Note: Different predictions may have the same explanation.
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Student Responses for Constructed-Response #41 for Score Points 4, 3, 2, and 1

  41.
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  41.
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  41.

  41.
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  41.

  41.


